We study the nonlinear parabolic problem with p x -growth conditions in the space W 1,x L p x Q and give a local boundedness theorem of weak solutions for the following equation ∂u/∂t A u 0, where A u −diva x, t, u, ∇u a 0 x, t, u, ∇u , a x, t, u, ∇u and a 0 x, t, u, ∇u satisfy p x -growth conditions with respect to u and ∇u.
Introduction
The study of variational problems with nonstandard growth conditions is an interesting topic in recent years. p x -growth problems can be regarded as a kind of nonstandard growth problems and they appear in nonlinear elastic, electrorheological fluids and other physics phenomena. Many results have been obtained on this kind of problems, for example 1-9 .
Let Q be Ω × 0, T , where T > 0 is given. In 8 , the authors studied the following equation:
where p 1 inf x,t ∈Q p x, t > max{1; 2N/ N 2 }, p x, t is dependent on the space variable x and the time variable t, u is the local weak solution in the space W The space W 1,x L p x Q provides a suitable framework to discuss some physical problems. In 18 , the authors studied a functional with variable exponent, 1 ≤ p x ≤ 2, which provided a model for image denoising, enhancement, and restoration. Because in 18 the direction and speed of diffusion at each location depended on the local behavior, p x only depended on the location x in the image. Consider that the space W 1,x L p x Q was introduced and discussed in 10 and 19 , we think that the space W 1,x L p x Q is a reasonable framework to discuss the p x -growth problem 1.2 -1.4 , where p x only depends on the space variable x similar to 18 .
In this paper, let a : Q × R × R N → R N and a 0 : Q × R × R N → R be the operators such that for any s ∈ R and ξ ∈ R N , a x, t, s, ξ and a 0 x, t, s, ξ are both continuous in t, s, ξ for a.e. x ∈ Ω and measurable in x for all t, s, ξ ∈ 0, T × R × R n . They also satisfy that for a.e. x, t ∈ Q, any s ∈ R and ξ / ξ * ∈ R N :
where α, β > 0 are constants. Throughout this paper, unless special statement, we always suppose that p x is * -continuous on Ω, that is, lim y → x,y∈Ω p y p x for every x ∈ Ω, and satisfy
We will prove the following local boundedness theorem.
1.12
where for all where
endowed with the norm
We define the conjugate function q x of p x by
The space L p x Ω is reflexive if and only if 1.10 is satisfied.
where C is only dependent on p x and Ω, not dependent on u x , v x . 
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where infimum is taken on all possible decompositions We define the space W m,x L p x Q as the following: 
where infimum is taken on all possible decompositions
Next, we will introduce some results in 22 . 
2.14
where q r N m /N . Remark 2.7. In 10 , we have gotten that for the Galerkin solutions u n ∈ C 1 0, T; C
Proof of the Theorem
Suppose that u is a weak solution of 1.2 -1.4 , then there exists δ > max{p , 2} such that
Indeed, by Young's inequality, we have
where |Q| is the Lebesgue measure of Q.
where δ N 2 /N p − . Thus the desired result is obtained. We define u max{u, 0}. Fix a point x 0 , t 0 in Q. Let 0 < ρ < 1, 0 < θ < 1, and For these boxes, we have the inclusion
We introduce the sequence of increasing levels
Let {u n } be the Galerkin solutions in 10 . Similarly, we can get u n − u is bounded in L δ Q . Since u n − u converges to 0 in L 1 Q , by interpolation inequality, we have
In the same way, we obtain that u n → u strongly in L 2 Q ; furthermore, we get u n t − u t L 2 Ω → 0 for a.e. t ∈ 0, T . Let Q t m K ρ m × t 0 − θ m , t and ζ be the smooth cutoff function satisfying 
